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 1.11ntrod腰ction
 湘th・ughthemec致a血sm・fも麹esuperc・nduc丘v圭智i画g慮csuperc・nduc毛玉ngcuprateshasn・t
 yetbeenclari痕ed,themec塊nismbasedupond}ma血cals重rまpecorrelationsofsp沁sandchargesisa
 prob&bleone.Inhole一(10pedcuprates,itiswe11㎞ownthatthedyna血calstripecolτe}ationstendto
 bepinnedandstat圭ca玉lystabi1圭zedbynonmagnet圭cimpuritiesofZn,So飽r)至mpuritye鍮ctsonthe
 伽pind脚㎡6sa且dsuperc・益d瞬ity血》ebeenlnvestigated倉・m癒eそer・一昼e玉d(四)
 muon。spin門relaxation(魑SR)meas滋昌ementsinthe孤derdopedregimeofthehole-doped
、
 La2、xSr、Cu1.yZnyO4withx≦0.15.It舶sbee曲面鰍theCルsわ圭nnu姻i・nsar・undZn
 exhibi重slowingdowndueto士hepimingofthedynamicalstripesbyZn,lea{輩且gtothe{brmationof
 astatics癒peorderandthedestruc廿onofsuperco箪(iuctivityaroun(iZ猛Thisisca1}e(ia
 s往ipe-pi面ngm・del.1重圭scleart㎞紬es惚tics廿ipe・rderc・mpetesw紬thesuperconductiv三ty・but
 血ed即血calstripec・∬elati・㏄㎜yplayanimp・㈱tr・ieintheapPearance・fsじperc・nducti蜘
 1価sisthecase,si血1arimp斑itye脚ctsmustbe・bse押edmt・dyin重heunderdpPedregimeb厩
 als・inawiderange・fh・1ec・ncen幡・n・fh・1e-d・pedcu餌esandals・inelec往・紐d・ped・nes・
 There玉sanother玉ssueintheover(ioped事egime.Thatis,aq婆an搬mcritica玉茎}oint(QCP)hasbe6n
 ,・圭nted・ut重・existatx-0.1%m2-xSrx伽04byPanag・P・ul・sε∫α1・・Ift通sisthecase・伽
 mechanismofthehigh・T。superconduct量vitymaybe(1iffヒrentbeiowx騙α王9andabovex=0、19。
 Themainpurpo8eofthepresentstudyistoelucidatewhether癒e(1ynamicaistripecorrela{ions
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play an important role in the appearance of high=Tc superconductivity or not. For this purpose, I aim 
at elucidating from the uSR measurements whether or not the stripe-pimring model holds good even 
in the overdoped regime of the hole-doped La2_*Sr*Cul -yZny04 and in the electron-doped 
Pro.s6LaCeo.14Cul-yZny04+a-6. In addition, I also aim at elucidating whether the QCP really exists at x 
- O. 1 9 in La_,_*Sr*Cu04 or not. 
2. Experimental 
Two set of polycrystalline samples of hole-doped La2_.SrxCul-yZny04 with O. 18~x~0.30 and 
O~y;~ O. 10 and electron-doped Pr0,86LaCeo, 14Cul-yZny04+ce-s with O~y~ 0.05 were prepared by the 
ordinary solid-state reaction method. For Pr0.86LaCeo.14Cul-yZny04+ee-8, as-grown samples were 
post-annealed in flowing Ar gas of high purity (6N) at 950~C for I O h in order to remove the excess 
oxygen a,t the so-called apical oxygen site. Here, oe and 8 are the excess oxygen content in the 
as-grown sample and the removed oxygen content in the post-annealed sample, respectively. All of 
the samples were checked by the powder x-ray diffraction measurements to be single phase. Both 
electrical resistivity and magnetic susceptibility were measured to check the quality of the samples 
and to detennine the superconducting transition temperature, T*. The uSR measurements were 
performed at the RllCEN-RAL Muon Facility at the Rutherford-Appleton Laboratory in the UK, at 
Muon Science Laboratol~r at the High Energy Accelerator Research Organization in Tsukuba, and at 
the Paul Scherrer Institute in Switzerland. 
3. Results and discussion for the hole-doped La2_*Sr*Cui_yZny04 
Figure I shows ZF-~LSR time spectra of 
La2_xSrxCul-yZny04 with 0.18<=x~0.30 and 
y = 0.03 at 0.3 K. In La2 *Sr*Cul yZnyO 
samples with O.18 <- x ~ 0.27, an 
exponential-like depolarization of muon 
spins has been observed for y = 0.03 at 0.3 K, 
indicating Zn-induced slowing down of the 
Cu-spin fluctuations. Almost no fast 
depolarization of muon spins has been 
observed for x = 0.30 wherc the 
superconductivity disappears. The present 
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x = 0.30 T = 0.3 K 
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Figure I : Typical ZF-uSR time spectra of 
La2 ~Sr*Cuo 97Zno,0304 with O. 1 8 ~x~ O.30 at 0.3 K, 
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results suggest that dynamical stripe correlations exist in a wide range of x where superconductivity 
appears and that the stripe-pinning model holds good in the overdoped regime as well as in the 
underdoped regime. The present results also suggest that no QCP exists at x - O. 1 9. 
4. Results and discussion for the electron-doped Pr0.86LaCec.14Cul-yZny04+8 
It has been found that, although a fast depolarization of muon spins is observed below I OO K 
due to the effect of Pr3+ moments, the uSR time spectrum increases in the long-time region around 6 
usec with decreasing temperature below 30 K, as shown in Figure 2. This suggests possible slowing 
down of the Cu-spin fiuctuations assisted by 
Pr3* moments. No Zn-induced slowing down 
of the Cu-spin fluctuations has been observed 
for moderately oxygen-reduced samples of 
0.04~6<=0.09, which is very different fiom 
La2_*Sr*Cul-yZny04. Possible reasons are as 
follows: (i) There may be no dynamical stripe 
correlations of spins and electrons in the 
electron-doped system. (ii) The effect of Pr3+ 
moments on the uSR spectra may be stronger 
than that of a small amount of Zn impurities. 
5. Conclusions 
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Figure 2 : Typical ZF-uSR time spectra of 
Pro.~6LaCeo, 1 4Cu04+*-8 with O . 04 ~ 6 ~ O . 09 . 
In the present study, following conclusions on the mechanism of the high-T* superconductivity 
have been obtained. First, I have found universality of the stripe-pinning model in the whole 
superconducting regime of the hole-doped La2_*SrxCu04, meaning that it is possible that the 
dynamical stripe correlations play an important role in the appearance of superconductivity in 
hole-doped cuprates. Secondly, it has been found tbat no QCP exists not at x - O. 1 9. Thirdly, no clear 
conclusion on the relation between the dynamical stripe correlations and superconductivity has been 
obtained in electron-doped cuprates. To be conclusive, another electron-doped cuprate system 
without rare-earth moments should be used for the uSR study. 
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 博士学位論文内容要旨及び審査結果要旨(東北大学第50号・工学第50集
 【平成17年度授与】)の一部訂正について
 先日送付いたしました標記刊行物について、下記のとおり一部誤りがありましたので、
 お知らせいたします。
記
 工博第3571号応用物理学専攻RISDIANA(リスディアナ)
   正誤
       論文審査委員(主査)東北大学教授東北大学教授東北大学教授小池梶谷佐久間洋二剛昭正論文審査委員(主査)東北大学教授東北大学教授梶谷佐久間剛昭正
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